Abstract
Introduction
Schizophrenia is a severe mental disorder that typically has an onset during early adolescence and usually has a significant deleterious effect on daily living. This condition is associated with positive symptoms (i.e. hallucinations and delusions) and negative symptoms (i.e. hypobulia and autism). Recently, it was reported that patients with schizophrenia had a decline in their cognitive functioning (Vohringer PA, et al, 2013) . Cognitive dysfunction in schizophrenia has been the target for medical interventions (Kroken RA, et al, 2014) because cognitive dysfunctions are separate from other symptoms of schizophrenia (Ventura J. et al, 2010) and can strongly predict outcomes (Oie M, et al, 2011) . Moreover, cognitive dysfunction predicts any disabilities of daily living (Lipskaya L, et al, 2011) ; therefore, psychiatric nursing in schizophrenia should focus on cognitive functioning (Lee H, & Schepp KG, 2013) .
Previous systematic reviews that have examined the efficacy of nursing care in patients with schizophrenia have been published. Stanton & Happell (2014) reported the results of a systematic review that examined the effects of exercise intervention on inpatients with depression, schizophrenia and bipolar disorder. Bradshaw et al (2005) , who had examined the effects of healthy living interventions on patients with schizophrenia or schizoaffective disorder, reported that the healthy interventions in their eligible studies had been divided into four types: smoking cessation, weight management, exercise and nutritional education. Hegedus & Kozel. (2014) reported regarding a systematic review that examined the efficacy of adherence therapy in patients with schizophrenia. Zou et al (2013) conducted a meta-analysis that examined the importance of selfmanagement education intervention in patients with schizophrenia. However, no literature review that examined nursing care that focused on neurocognitive functions of patients with schizophrenia has been conducted, suggesting that there have been few of these types of studies.
To facilitate the development of nursing care that considered neurocognitive functions in patients with schizophrenia, the purpose of this literature review was to assess the trends and methodologies of nursing care research in this area; furthermore, the study aimed to identify valuable suggestions for a further study.
Purpose
The purpose of this review is to clarify the methodology of the study of nursing care considering neurocognitive functions of schizophrenic patients and to obtain suggestions for further studies.
Method and material

Date collection
Electronic databases (Pub Med, CINAHL, Cochrane Library and Japanese Central Review of Medicine) were searched. The search terms used were (schizophrenia) AND (neurocgni* OR cogniti* OR neuropsychology* test) AND (nurs*). The inclusion criteria for this review were articles that investigated or planned to investigate the neurocognitive functions of patients with schizophrenia by using objective tools, and articles that examined or planned to examine nursing care for patients with schizophrenia or articles that were written in Japanese or English. The articles on cognitive behaviour therapy and review articles were excluded. The search period was set until 7 June 2015 in Pub Med, from 1 January 1983 to 7 June 2015 in Japanese Central Review of Medicine and from 1 January 1980 to 11 June 2015 in CINAHL. Moreover, the reference lists of eligible articles were reviewed to identify additional eligible articles. While screening, articles were reviewed and abstraction sheets were introduced to note the specified inclusion criteria for reducing selection bias.
Date analysis
Because this review aimed to assess the trends and methodology of nursing research with respect to nursing care considering patients with schizophrenia, meta-analysis was not introduced in this review. Therefore, eligible articles were examined on the basis of the following four aspects of the study: (1) aim, (2) subjects, (3) tools used for measuring neurocognitive functions and (4) introduction of the interventional nursing care methods.
Results
The electronic databases identified 411 articles. If the titles or abstracts of those articles indicated that the study was regarding nursing care considering neurocognitive functions for patients with schizophrenia, full-text articles were reviewed. Of 20 articles, 11 were excluded for the following reason: four articles did not measure neurocognitive function, four were not interventional studies, and one did not have a patient with schizophrenia as the subject. After screening these articles, nine were included ( Figure 1 ). While sorting the articles with respect to Kurebayashi, Y. (2016) . A literature review on Study's methodology of nursing care for Patients with schizophrenia considering their neurocognitive functions. International Journal of Human Sciences, 13(1), 2019 Sciences, 13(1), -2031 Sciences, 13(1), . doi:10.14687/ijhs.v13i1.3734 2021 article type, six were interventional studies, two covered the study protocols and one was a case study. The nine articles were examined on the basis of these four aspects.
Aim of eligible articles
Seven articles were designed to enhance the neurocognitive functions of the patients (Table 1) . One article aimed to assist the patient in being compliant with the paint consistently external medications by nursing care considering a patients' level of neurocognitive functions. One article examined the effect of cognitive adaptation training (CAT) on everyday functioning in patients.
Subjects of eligible articles
While sorting articles with respect to stages, eight articles evaluated patients who were in the chronic phase of the disease or who had no acute symptoms (Table 1) . One article evaluated patients during their first episode of the disease.
While sorting articles with regard to the site of treatment, seven articles evaluated inpatients and two evaluated outpatients.
Tools for measuring neurocognitive functions in eligible articles
Each eligible article utilized varying tools to measure neurocognitive functions (Table 1) . Because cognitive functions could comprise general cognitive function and neurocognitive domains, the tools in eligible articles were divided into two groups. Three articles introduced tools for measuring general cognitive functions (mini-mental state examination or Hasegawa's dementia scale-revision). Six articles introduced the tools for measuring neurocognitive domains (trail making test, continuous performance test or N-back task). Of these six articles, only two articles utilized neurocognitive test batteries (Cogstate schizophrenia battery or CogHealth). Kurebayashi, Y. (2016 
Nursing care as an intervention and the effect on neurocognitive functions in eligible articles
The types of nursing care were different in eligible articles (Table 2 ). In the protocol study, Chang et al (2014) planned to determine the effect of a peer-led self-management program in patients with schizophrenia. Stiekema et al (2015) planned to evaluate the effect of CAT. In an interventional study, Dang et al (2014) asked 17 male patients who were experiencing their first episode of schizophrenia to play four video-games using an iPad as the intervention. As a result, only the experimental group improved their accuracy for a two-back task and the response time for a zero-, one-and two-back tasks, while the comparison group did not reveal a change. Furthermore, Shimosato et al (2005) , who asked patients playing video-game as interventions, Kurebayashi, Y. (2016 Kurebayashi, Y. (2016) . A literature review on Study's methodology of nursing care for Patients with schizophrenia considering their neurocognitive functions. International Journal of Human Sciences, 13(1), 2019 Sciences, 13(1), -2031 Sciences, 13(1), . doi:10.14687/ijhs.v13i1.3734 2028 Of the six interventional studies, five articles revealed the effects on neurocognitive functions. Shimozato et al (2005) reported that the variations in TMT-A's coefficient of variation and reaction time of CPT, which measure attentional function, in the experimental group were larger than those in the comparison group. Dang et al (2014) reported that patients in the experimental group significantly improved with respect to the score of N-back task, which Kurebayashi, Y. (2016) . A literature review on Study's methodology of nursing care for Patients with schizophrenia considering their neurocognitive functions. International Journal of Human Sciences, 13(1), 2019 Sciences, 13(1), -2031 measures memory function, from baseline to week 4, compared with those in the control group. Kwon et al (2013) reported that the score of MMSE improved in the experimental group compared with the control group. Takegawa et al (2014) reported that significant changes in TMT-B, which measures memory function, were observed. Mukai & Nagayosi (2009) reported that HDS-R scores at follow-up in the intervention groups were improved compared with the baseline scores. In contrast, Yong et al (2011) reported that participants in the multisensory therapy group demonstrated no change in MMSE's score.
As for the duration of each intervention session, each intervention was <60 min in seven articles, each intervention was >60 min in one article and one article did not include the information. With respect to the intervention frequency each week, the sessions occurred <2 times per week in six articles, the sessions occurred >3 times a week in two articles and one article did not include this information.
Discussion
The entire body of the study, which had examined the nursing care that considered the neurocognitive functioning ability of patients with schizophrenia, included only nine articles in this review. This suggested that the research has been very limited in this field.
Eight eligible articles reviewed patients who were in the chronic phase of schizophrenia or who did not have acute symptoms. A previous study reported that the neurocognitive functioning of chronic phase patients was worse than that of acute phase patients and that the neurocognitive profiles of patients in the remission phase were different that those of patients in the non-remission phase (Yun DY, et al, 2011) . Therefore, the level and profile of neurocognitive functioning depended on the illness stage, and the nursing care for patients with schizophrenia should depend on the stage of illness.
Given that neurocognitive functions in schizophrenia can strongly predict patient outcomes (Oie M. 2011) , preventing deterioration of neurocognitive functioning in recent-onset first-episode patients may improve long-term outcomes. This suggested that developing nursing care for firstepisode patients should be focussed on. However, this review found only one study that had evaluated first-episode patients (Dang J. et al) , indicating that studies on patients during the first episode have been limited.
All eligible articles in this review included inpatients, except for one article. One previous study revealed that neurocognitive functions in inpatients were different compared with those in outpatients; this suggested that separate investigations of each population (in-and outpatients) should be conducted (Irani F, et al, 2011) . The number of outpatients increased with the increasing trend of deinstitutionalization, particularly in Japan. Developing the nursing care for outpatients is required to maintain their neurocognitive function.
The different tools for measuring neurocognitive functions were used in the included articles. Among eligible articles, the number of studies using a test battery was very low (two articles). The trend of using a neurocognitive test battery was also found in clinical trials for the development of medicines to treat neurocognitive dysfunction in schizophrenia. Keefe et al (2013) reviewed the clinical trial study that was completely finished by 2011 and reported that clinical trial studies using a test battery were 14.7%. A recent investigation that measured several neurocognitive domains may also be important. Keefe et al (2013) reported that 79.5% of clinical trials that were completed in 2011 introduced a test battery. However, there were no gold standards for the test battery, and thus, a gold standard method needs to be developed. In any case, the design of future nursing studies will be required to investigate several neurocognitive domains at once and to identify the effect on the nursing care of neurocognitive domains.
The nursing interventions in each included articles were different. Five articles of six interventional studies reported that nursing care improved cognitive function. However, most interventions in the articles used dedicated devices or rooms and lasted for 60 min per session twice Kurebayashi, Y. (2016) . A literature review on Study's methodology of nursing care for Patients with schizophrenia considering their neurocognitive functions. International Journal of Human Sciences, 13(1), 2019 Sciences, 13(1), -2031 a week. It was very difficult for nursing care to apply this to the general clinical setting. Therefore, feasible methods of nursing care for a clinical setting should be developed. In contrast, given the self-care theory by Orem, nursing directions not only enhanced the functioning of patients but also compensated for the disability. In other words, arranging the environment for reducing the burden of patient is required. The nursing care strategies, arranging the environment, to reduce neurocognitive dysfunctions in the daily living activities of patients with schizophrenia need to be developed.
This review has a limitation. The number of electronic database, which were searched in this review, were small. Therefore, further reviews are required using more electronic databases.
Conclusion and recommendation
Nine eligible studies, which had examined the nursing care that considered neurocognitive functions in patients with schizophrenia to assess the trends and methodologies and to obtain suggestion for future study, were examined. The results demonstrated that the trends of these studies were that subjected patients in the chronic phase and outpatients, that few studies used a test battery for measuring neurocognitive functions, and that the interventions in the included studies were complicated. Future studies that consider neurocognitive functions of patients with schizophrenia will be required to examine the effect on first-episode patients or patients in the acute phase and in outpatients; these studies will also investigate the use of a test battery for measuring neurocognitive functions and the development of more convenient interventions in the general clinical setting.
